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(54) Abstract Ude 

An OKponding tool for oomoctf on botwoon sn 



(57) A swedga assembly expands an inner tube 10 that it 
is located inside an outer tubular 11 so that it seallngly 
connects. The apparatus A has a mandrel 12, and an 
attached movable tapered component or wedge 14, that is 
hydrau)icallY or mechanicatly operated, and Is Inserted 
into the inner tube 10. The leading end 16 of the wedge 14 
sHs under an inner sfeeva 18, which holds one or more 
seats 20. These seals 20 are located in peripheral grooves 
22. and are made from non-metalllc8« soft metals, 
composite materials, plastics or other materiala suitable 
for down hole conditions, such as aluminium, elastomers, 
or PTFE. Each seal 20, has an outer face 24 that engages 
the Inner tubular 10 when It Is expanded against the well 
casing 11 by operation of the wedge 14. If there are 
irregularities, such as voids or out of roundness, greater 
expansion of the tubular 10 can occur as the seals 20 
respond to the increased loacBng by re-distributtng it 



an outer tubular. 
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At least one drawing or^fnalhf filed was tnfbrmal and the prim reproduced here is taken from a later filed formal copy. 
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TITLE: FLEXIBLE SWEDGE 

INVENTOR: JOHNLINDLByBAIKai 

Field of the laventioa 

The field of this invention relates to swedges, tabular expansion devices, which can seal 
an inner pise to an outer pipe by expansion when the outer pipe is somewl^t out of round 
without need to expand the outer pipe. 
Background of tiie hivention 

In ±e past, t^^'T**^ developed to expand and inner pipe agamst an outer 

pipe and such tcdmiques have been appUed to attach a liner to casing in a well bore. Because 
segments of well bore casing could be out of round prior techniques have required a swedge 
system to have sufBcient power to not only expand the inner tubular bul also to es^d die outer 
tubular to insure fixation in a full circumferential manner of the inner tubing against the outer 
tubing. This technique illustrated in U.S, Patent 6,098,717 required the inner tubular to be 
expanded beyond die yield point by drawing a swedge through it. The inner tubular expanded 
sufficiently such that the elastic recovery for flic inner tubular was less dian the elastic recovoy 
for the outer tubular to insure that die tubulars sealed against each other. While this technique 
was effective, it required significant amount of pulling force or applied horsepower on flie 
swedge. 

However, dieic are applications where Hbt power available to drive the swedge is limited 
but the dxcumstances still call for a reliable sealed connection between the inna tubular and the 
outer tubular m circumstances where the outer tubular could be somewhat out of round It is 
therefore an otgect of die pxescat invention to be able to accommodate situations where die outer 
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tabular is out of round and expand an inner tubular assembly in such a manner as to fidly seal in 
. die portians of the outer tabular which are out of round. It is a ftuther object of the present 

invention to reduce the required applied fbrce driving the swedge to nmke a sealed connection 

between the inner and outer tobuiars. Those advantages and odiers will be readily q^arent to 
5 those skilled in the art fiom a review of the descdption of the pr cfecrcd ein|2odinicnt wbidb 

appears below. 

Summary of the Invention 

A swedge assenibly is disdosed which has tiie capability of allowing fior a sealing 

connection between an inner tubular and an outer tubular where die outer tubular has significant 
10 out of roundness. A resilient segment or segnKUts is disposed on the swedge in contact widi the 

inner tubular to be expanded so as to fill any voids created by out of roundness of die outer 

tubular. TheresfUentmaterialnuKybeandastonMr oranyphablemetalUcorany other 

compatible widi the applicable well bore conditions. 

Brief Description of the Drawing 
IS Figure 1 is asecdon view of tfae^aratus in die run in position. 

Figure 2 is a section view of die apparatus in the e3q}and6d position.. 

Detailed Description of the Prefared Embodiment 

Referring now to Figure 1, the qiparatus A is shown inserted into an inner tubular 10 

which is in turn in a bigger tubular or casing 11. Hie apparatus has a mandrel 12 to whidi is 
20 attached a movable tapered coaqicment or wedge 14. Wedge 14 can be operated hydraulically 

with pressurized gas mechanically or by other means. 
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Ridfening to Figure 1, it can be seen diat fhe wedgp 14 has a leading end 16 which sits 
under an inner sleeve 18. Inner sleeve 18 holds (me or more seals 20. Seals 20 can be made 
from nan^netaQics, soft metals, composite materials, jdastics, or any otfaa material compatible 
with down hole well conditions chemically, thomally^ and medianically. Some exanq}les of 
S usable matqials would include aluminum, dastomcrs, and PIPE Hie seals 2Q are disposed in 
peripheral giooves such as 22 so that eadi seal 20 has an outer face 24 which can engage ifae 
inn^ tubular 1 0 to expand it against the casing 1 1 as shown on Figure 2. 

An outer sleeve 26 is retained to mandrel 12 by thread 30. Outer sleeve 26 has 
longitudinal splits 34 which are shown on Figure 2 as increasing in size due to the expansion 
10 caused by advancing the wedge 14. The splits 34 do not go to &e end 36 of the outer sleeve 26 
thcrdTy creating a plurality of finger-like segments 38 which expand to engage the inner tubular 
10. 

T. 

In operation, the well bore casing 11 receives a smaller tubular or casing such as 10 to be 
expanded into contact with it The wedge 14 is operated to effectively increase the size of the 

15 tubular 10 intosealingcontactwith casing 11. Figure 2 shows die inner sleeve 18 along with die 
one or more seals 20 aft^ expansion of flie tntmlar 10 against its surroundii^ casing 11. The 
advantage of the seal or seals 20 can now readily be appreciated In the event there are out of 
roundness conditions in the casing 11 against which the tubular 10 is to be Gcpanded, greater 
esqiansion of the tubular 10 can occur to confirm tubular 10 to diose uregulaiities because 

20 internally the seal or seals 20 respond to the increased loading due to the out of roundness in die 
casing 11 so as to allow tabular 10 under the redistributed force fhroagh the seal or seals 20 to 
expand further in the locale of the sunounding casing 11 where it is larger due to out of 
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roundness. Out of roundness as large as ^ .060 inches or more can be accommodated in this 
manner. In essence, flie ability of tbe seal or seals 20 to distiibute the load allows for 
cQmpensation for out of roundness in the surrounding casing or tubular 11 into which the tubular 
10 must be expanded. In essence, the rigid components of the apparatus A accomplish a 
nugority of the neccssaiy e2q)ansion of the tubular 10 in the order of 9Sperceitf or more of die 
requisite expansion to firmly engage die tubular 10 to most of its sunounding outer casing 11. 
The presence of the seal or seals 20 allows additional expansion forces to be applied to further 
esqmdlhetubularlO into any voids caused by out of nmdness in the sui^ Ihe 
softness of the seals 20 gives a fluid type property to the seal allowing it to equalize the load 
drcumferentially so that further expansion can take place where there is less resistance due to 
out of roundness and a drcumferential seal of 360^ can be obtained as between the tubular 10 
and its surrounding casing 11 due to tibe further expansion fiacilitated by the seal or seals 20 into 
any void areas in the surrounding casing. 

By using lbs apparatus A the power requirements are greatly reduced because there is no 
requirement to appreciably expand die casing 11 to accomplisb die seal as was the case in U.S. 
Patent 6,098,717. 

Those skilled in the art will appreciate that the above described pref ened embodiment is 
iliustiative of die invention and the scope of die invention is detemiined by tiie claims below. 



I claim: 

1 1. Amediodof expanding an iimertiibi^ 

2 compnsing: 

3 inserting as expansioa tool into tbe inner tubular, 

4 .. inserting a portian of said inna tubular into said snnoonding out of round tubular, 

5 providing a load distributing feature on said esqjansion tool; 

6 yvpgrniiitig said inner tubular into drcumferential contact with said sunounding 

7 out of round tubular* 

1 2. The meOiod of claim l.compcising: 

2 providing a resilient material in said expansion tool as said load distributing 

3 feature; 

4 using said resilient material to q>ply the requisite expansion force to said inner 

5 tiibular for contact wiA an out of round segment of said surrounding tubular. 

1 3. The mediod of claim 2, wherein: 

2 providing at least one drcumferential ring of said resilient material on said 

3 expansion tool. 

1 4. Themediod of daim 3, comprising: 

2 locating said nmterial in a peripheral groove. 
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1 S. Theniethodofdaim4,campxisi&g: 

2 using rigid jxirtiQas of said expansion tool for expansion of said inner tubular to at 

3 least 95% of its final dimensim. 

1 6. The meiihod of claim 5, comprising: 

2 nsing said resilient matexial to complete tbe remaining expansion of said inn^ 

3 tubnlar]nlofi2ll360^ ciicimifirarential contact with said ont of xtnmdsniromdc^ 

1 7. Themefhodof claim 1, comprising: 

2 obtaining 360'' sealing contact with said out of round surrounding tubular. 

1 8. The method of claim?, comprising: 

2 avoiding significant eiqpansion of said sunounding tubular. 

1 9. A method of expandmg an inner tubular into a suirounding. out of round tabular, 

2 craqirising: 

3 inserting a portion of said inner tabular into said sunounding out of round tubular, 

4 flying an expansion force to said inner tubular, 

5 distributing said ocpansion force to a portion of said inner tubular 4iat needs to 

6 expand further to contact a void caused by out of roundness of said surrounding outer tabular, 
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1 mmitTw'gitig expansion of said out of round tubular by wtue of said disbibuting of 

2 said expansion force. 

3 10. The mediod of daim 9, comprisiag: 

4 jfcp wiffing ft Tftgtlignt material in an caepansion tooL 

5 . ififigrring said gxpansjon tool into said inner tmbulan 

6 iistng said resiUent material to proTide the requisite expansion for^ 

7 tubular for contact vtth an out of round segment of said suiroundisg tubular. 

1 U. The methods of claim 10, comfmsing: 

2 providing at least one drcumfisrential ring of said resilient material on said 

3 expansion tod. 

1 12. The meOiod of daim 1 1, eomprisixig: 

2 locating said resilient material m a peripheral groove. 

1 13. An expansion tool for eq>anding an inner tubular into a surcHnuli^ 

2 tubular comprimng: 

3 amandiel; 

4 a movable wedge on said mandrel; 

5 at least one sleeve expandable by said wedge into said inner tubular, 

6 a load distributing device on said sleeve whidi flEunlitates incremental expansion 

7 of an innertubularinto voids due to out of roundness in the surrounding tubular. 
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3 14. The tool of claim 13, ixiiernn: 

4 . saidloaddistalmtmg device cmi^dsesaKsiUentia^^ 

1 IS. The tool of claim 14, wherein: 

2 saidresiHentniaterialfonmaTiDgshspeCT 

1 16. The tool of claim 1 5, further compnsuig: 

2 a plurality of resilient ring shapes on said sleeve. 

1 17. The tool of claim 1 6, finder comprising: 

2 an mner sleeve comprising e:q>osedpeTq)heral grooves in which said resilient ring 

3 shs^ aie disposed. 

1 18. The tool of claim 17» comprising: 

2 an outer sleeve mounted over a portion of said inner sleeve and further 

3 comprising atleastone longitudinal split that extends for amajority ofits length 

1 19. Thetoolofclaiml8,CQnqirising: 

2 a drive for said wedge powered mechanically, hydnuilically, or by pressurized 

3 gas. 
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